This study undertook a qualitative exploration of an operational definition of health literacy and an examination of quantitative measures of health literacy skills. We interviewed 229 older Canadian adults. First we engaged them in open-ended discussions about their search for information on a self-selected health topic. Next we administered nine self-report items on health literacy skills, and then task-performance items. Task-performance questions were based on two published reading passages on five levels of difficulty to measure 'understanding' of healthrelated material. The Rapid Estimate of Adult Literacy in Medicine (REALM) was also administered as the comparison for criterion-related validity. Our open-ended questions elicited responses about the processes that people undergo when they attempt to access, understand, appraise and communicate health information.
INTRODUCTION
During the past decade interest in health literacy as an area of study has increased. Recent research [e.g. (Canadian Centre on Learning, 2007 ; Australian Bureau of Statistics, 2008) ] suggests that low levels of health literacy are prevalent in the general population in Western countries. Furthermore, there is substantial evidence that low levels of health literacy are associated with negative health outcomes (Institute of Medicine, 2004) .
Various attempts have been made to measure health literacy, including some widely used task-performance tools such as Rapid Estimate of Adult Literacy in Medicine (REALM) (Davis et al., 1993) and Test of Functional Health Literacy in Adults (TOFHLA) (Parker et al., 1995) that are generally intended for clinical settings rather than for other health information contexts. Self-reports of health literacy skills [e.g. (Tokuda et al., 2009) ] are a more recent development in measurement. However, their utility as measures of health literacy remains largely unconfirmed.
Despite the use of both task-performance and self-report items to measure health literacy during the past 20 years, there is limited literature on the construct validity of such measures (Barber et al., 2009) . In the field of educational measurement and psychometrics, construct validity has been considered the core and the whole of validity. Construct validation is a process of inquiry (not a one-time event) that tries 'to show that alternative or competing inferences do not destroy the intended interpretation' [ (Hubley and Zumbo, 1996), p. 211] . This process includes hypothesis testing (e.g. research that links health literacy with health outcomes) and an investigation of the properties of a construct (e.g. constituent skills of health literacy). However, construct validation of health literacy becomes difficult when published studies lack a consistent definition of health literacy. The more recently developed Health Activities Literacy Scale (HALS) (Rudd et al., 2004 ) is a step towards validating health literacy as construct. Yet, as Nutbeam (Nutbeam, 2009 ) comments, 'much work needs to be done to develop indices that are tailored to defined health content and contexts, and that distinguish between the different levels of knowledge and skills ' ( p. 304) .
In this paper, we present the results of an exploratory study to aid in the development of valid measures of health literacy. The objectives of this study were to undertake a qualitative exploration of an operational definition of health literacy skills and to explore quantitative measures of health literacy skills, including a comparison between self-report items and taskperformance items.
METHODS
In order to develop an operational definition of health literacy, we reviewed existing definitions [e.g. (Nutbeam, 2000; Selden et al, 2000 Selden et al, -2001  see, also Kwan et al., 2006) 
Data collection tools
Semi-structured interviews were used to collect both qualitative and quantitative data.
The qualitative, open-ended questions were used to explain how health literacy skills can be better measured by asking participants about their experiences in applying the four health literacy skills. The purpose of the quantitative items was to compare different types of items for measuring health literacy skills-task-performance ones (answering questions about two reading passages) and self-reported ones. The REALM was also included as the comparison for criterion-related validity.
Rapid Estimate of Adult Literacy in Medicine
The REALM is a reading test of 66 words that patients commonly encounter in medical settings. Participants read the words aloud and the interviewer records whether each word is pronounced correctly (yes or no). Participants do not have to know what the words mean.
Items for reading passages
When our study began, the use of reading passages to measure health literacy was relatively new. Therefore, we chose two passages in order to provide initial diversity in the level of difficulty across the types of literacy: prose, document and quantitative. Also we wanted the measure to be relatively brief in order not to overburden participants. The two reading passages were from published pamphlets-one on a chronic disease self-management program and the other about fats and health. Recognizing that the measurement of accessing, appraising and communicating skills related to health literacy require more development, we limited task-performance items to understanding skills. These items reflect 'levels' of health literacy, from 1 to 5, based on estimated International Adult Literacy and Skills Survey (IALSS) (Statistics Canada, 1998 /1999 ) levels that were calculated using the systematic approach detailed in Assessing the Complexity of Literacy Tasks: A Guide to Analysis (Evetts and Gauthier, 2005) . We designed three items at level 1; two items at level 2; one item at level 3; two items at level 4 and one item at level 5 (an equal distribution was not achieved given the limitations of using two passages and the informational content within them).
Self-report items
The new self-report items asked participants to use a scale that ranged from 1 (low skill level) to 5 (high skill level) to rate their own skills for specific tasks under the four broad health literacy skills. We chose items that would provide a more detailed action-oriented statement for each domain that would remind participants what, for example, 'find' information might look like in their daily lives.
Data collection procedures
Recruitment of participants Recruitment in the cities of Vancouver and Victoria in British Columbia was through posters at civic community centers, seniors' housing and seniors' organizations; letters placed at seniors' housing and seniors' organizations; advertisements in two local newspapers and three community newspapers; and announcements on a seniors' radio show. Two hundred and twenty-nine of the 251 interested individuals met the two inclusion criteria: (i) 65 years of age or older (because there is limited research on the measurement of health literacy in groups that tend to have lower general literacy skills, such as seniors); and (ii) comfortable with reading, writing and speaking English (because task-performance items require reading-out loud and silently-and writing to complete the tasks). The interviews were conducted from February to July 2006.
Semi-structured interviews
Interviews were conducted by experienced, trained interviewers who audio-taped the interview and/or took notes. Interviews were conducted at the convenience of the participants, usually in their own home, and took about 1 h to complete. Participants started by identifying a health topic for which they had sought information; this topic became the focus of the interview as participants described their experiences with accessing, understanding, appraising and communicating information on the identified health topic. We were looking for specific actions relating to each of the four domains and any factors that the participants felt would affect the application of those skills. Participants were then asked to complete the REALM (aloud to the interviewer) and the two reading passages (silently by themselves).
Data analysis
Qualitative data were analyzed using NVivo w 2.0. Coding nodes were created for each question in the interview. Additional nodes were created for themes that emerged from the responses.
Quantitative data were analyzed using SPSS w 12.0 and statistical significance was established at p 0.05 for all tests. Categorical data (e.g. demographic characteristics) are presented as frequencies. Ordinal data (e.g. rating scales) and interval data (REALM scores, number of correct answers in the reading passages) are presented as frequencies or averages. Bivariate correlations were used to test for correlations between sum scales of self-report items and scores on task-performance items (reading passages, REALM). The majority of participants in our study were well-educated adults born in Canada. Most of those who were not born in Canada had lived in Canada for more than 20 years (92%).
RESULTS

Sample
Qualitative findings
Accessing health information Participants were asked to identify what information they were seeking, and to describe their experiences in trying to access this information. Three findings were relevant to the measurement of skills in accessing health information. First, the categorization of participants' responses into the levels of 'complexity of requested information' (Evetts and Gauthier, 2005; Table 2 ) suggests that the types of information sought by participants were relatively complex (most were level 3 or 4). Second, participants distinguished between just finding information and finding information that was relevant (specific to what they were seeking). Third, participants suggested that information seeking was not static over time. For example, one participant said ' . . . first couple . . . months . . . I was really, really digging for information . . . but after I found out [some information] . . . it got very easy . . . ', participants learned as they went.
Canadian exploratory study 25 Understanding health information Participants were asked 'how often did you come across words that you did not understand?' (one factor in understanding health information). Their responses reflected different interpretations of the question. They distinguished between newly encountered words (seen for the first time) and previously encountered words that they did not understand. Similar to the process of accessing health information, respondents suggested that understanding health information may also improve over time. The frequency with which one comes across unfamiliar words decreases, while the depth of understanding surrounding the concept that the word suggests increases (one understands about hypertension beyond a simple definition).
Appraising health information
Participants were asked to discuss how much they could trust the information they found. Their responses suggested four interpretations of the question. First, trust could be conditional based on the source of the information ('It depends on who wrote it'). Second, trust could be dichotomous, either complete trust or complete distrust ('I trust it completely'). Third, trust could be represented by a percentage of the information that was trusted (e.g. 70%). Fourth, a very small number (two participants) said that they did not think about whether the information could be trusted. Participants were also asked to explain how they determined whether to trust information or not (criteria). Their responses can be broadly categorized into three methods: (i) based on a pre-existing trust in the source of the information, such as someone who the participant considered to be 'knowledgeable' or 'respectable', or a person who seemed to care about the participant; (ii) based on a participant's assessment of the information itself, such as whether the information made sense, was current, had been proven, was thorough and comprehensive, was corroborated by multiple sources, and/or was based on research that was adequate and valid; and (iii) a combination of the first two methods.
Participants were asked how often they came across information that 'did not agree with each other' on their identified topic, and how easy it was for them to 'make sense' of this conflicting information (thus appraising health information). The responses suggested that participants interpreted the question in ways that differed from the literal intent of the question (dealing with conflicting information on the identified topic). Other interpretations included trusting information in general, information that did not seem 'common sense', attempts to 'make sense' of information (that did not conflict), and making a sensible decision about treatment after weighing the benefits and costs. These interpretations suggest that phrases in the question may have been too closely associated with other every-day interpretations of 'making sense' of situations.
Communicating health information
Participants were asked to identify key points that other seniors should know about their identified topic (a possible situation in which one might communicate health information). Their responses suggested interpretations of 'key points' to mean more than health information per se (symptoms, prognosis, treatment), and included how one's behavior could be modified to minimize discomfort, how to cope emotionally with the health condition, and how one could keep 'active' by socializing or volunteering-all important ideas.
Quantitative findings Rapid Estimate of Adult Literacy in Medicine
Scores ranged from 45 to 66 (maximum possible score) with an average of 65 (standard deviation 2.5). Ninety-four percent of the participants were classified in the 'high school' grade range (score of 61-66), and thus able to read most patient education materials. The remaining 6% were in the seventh to eighth grade range. They would struggle with most patient education materials (Davis et al., 1990) . None of the participants were in lower grade ranges.
Reading passages
Participants did well on the three easy level 1 questions (answered correctly by more than 95% of the participants). On the other hand, the one difficult level 5 question was answered correctly by only 45% of the participants. For the remaining five questions in the mid-range (levels 2-4), the proportion of correct responses ranged from 98% (level 2) to 55% (level 4). The mean of total correct responses was 7.7 out of 9 (standard deviation 1.1).
Self-report items
Participants were asked to rate their disagreement or agreement with each of nine statements on health literacy skills in general using a fivepoint scale (Table 3) . Overall, participants agreed with most of the statements; the means of the responses were relatively high (about 4 or higher) (standard deviations were all ,1), suggesting a general belief that they had the health literacy skills to access, understand, appraise and communicate health information.
The results for two of the three statements for appraisal skills showed over 20% of participants did not 'agree' with the statements. Participants overall seem to perceive themselves to be less To test for a correlation between scores on the set of nine self-reported items (Table 3 ) and the task-performance scores, reliability analysis was first used to establish whether the selfreport items could be combined into a single sum scale (maximum of 45 points). The reliability analysis produced a Cronbach's alpha of 0.852 and removal of any of the measures from the analysis reduced Cronbach's alpha slightly to varying degrees (down to 0.832), which suggests relatively good internal consistency between these nine measures in the data set and the creation of a sum scale of self-report items. The sum scale did not correlate with either type of task-performance items (Spearman's rho 0.122 and p 0.078).
Correlations of health literacy scores with demographic variables
Despite the lack of greater heterogeneity in the data, bivariate correlations using Spearman's rho were conducted for each of the demographic variables with sum scale self-report scores and passage scores. Sum scale self-report scores correlated positively with English as first language (rho ¼ 0.228, p ¼ 0.011). Sum scale passage scores correlated negatively with age (rho ¼ 20.176, p ¼ 0.016), positively with highest level of education (rho ¼ 0.175, p ¼ 0.17) and positively with household income (rho ¼ 0.162, p ¼ 0.037).
DISCUSSION AND IMPLICATIONS
Demographic data on our sample suggested that the participants in our study were welleducated, perhaps more so than the general seniors' population based on an eyeball comparison [Statistical comparisons are not possible, given that cross-sectional summaries (rather than raw data) of population-level data were obtained.] with data on seniors aged 60 and older in the Vancouver area from both the Canada National Population Health Survey (Statistics Canada, 1998 /1999 and the Canada Census (Statistics Canada, 2001 ) (these sources were the most recent at the time of data collection), which also suggested that our sample may have been in Canada longer (if non-Canadian born), and first spoke and frequently use (at home) the English language. [Statistical comparisons with population-level data, however, were not possible as population-level data are summaries, not raw data.]
Defining health literacy (as part of construct validation)
The development of an operational definition that guides measurement has been an often overlooked but important step in the construct validation of health literacy. Our open-ended questions were able to elicit responses about the processes that people undergo when they attempt to access, understand, appraise and communicate health information and to interpret our questions. These descriptive findings add new knowledge about health literacy as a construct. However, more research needs to be done to further define these processes and the contexts under which health literacy skills are applied. The influence of various contexts on health literacy (e.g. clinical or social setting) remains largely unknown.
Accessing health information
We found that the types of health information that study participants reported seeking were relatively complex. The real-life examples provided by study participants may not reflect easier test items, such as identifying a date on a pill label. Those who do not have adequate health literacy skills on tests-for example, 88% of Canadian seniors (Rootman and Gordon-El-Bihbety, 2008 )-may be even less successful at finding the information they seek in real-life. Future measurement could include an evaluation of the complexity of the information sought as well as the success of the search.
Understanding health information
Although vocabulary is but one aspect of understanding health information, our results Canadian exploratory study 29 highlight the importance of explicating people's varied interpretations of questions-the first step to developing test items that more accurately measure what one intends to measure. Further research could explain other processes that individuals go through when trying to understand health information.
Appraising health information
Questions about the appraisal of health information (e.g. trusting information) generated the most varied interpretations of the questions. These multiple interpretations of the word 'trust', although followed by the phrase 'the information', suggest caution in using the word 'trust' in questions. It may prove useful to further delineate how people appraise health information, such as the criteria used to judge whether health information is 'good'. Measurement might also involve participants doing appraisals based on explicitly stated criteria. Such critical/evaluative thinking is more extensively studied in the field of education (Bloom, 1956 (Bloom, /1984 Baron and Sternberg, 1987) and in nursing education (Facione and Facione, 1997) than in health literacy. Critical thinking, however, is a key aspect of health literacy [e.g. (Nutbeam, 2000) ].
Communicating health information Study participants interpreted 'key points' about a health topic to mean more than discovering symptoms; it also meant how to cope with a health condition. This finding suggests that people may learn new and important information from their experiences that are beyond any technical information they may get in pamphlets or from the doctor. In some cases, participants in our study reported that they had shared with other people the new information they had learned. People who are not health professionals can play important roles in helping others who have the same health condition, for instance, by sharing in a support group. Communication skills, however, are complex and challenging to measure. Scenarios that provide a communication situation and context might form part of a measurement tool.
Task-performance measures
Scores for the reading passages were moderately correlated with scores on the REALM, which served as the test for criterion validity; this correlation suggests some overlap between these two types of task-performance measures. A higher correlation may not have been found for a variety of reasons. First, the REALM is a word recognition test (test-takers do not have to know the meaning of the words in the test), while our passage-related items measured test-takers' understanding of the passages. In other words, different skills were being tested although they are all subsumed under 'health literacy'. Second, in our sample, REALM scores were fairly homogenous and high, while there was greater distribution in scores on the passage-related items. The REALM test may have been too easy for most of the participants in our sample (thereby producing a ceiling effect), and the correlations may be biased due to the lack of heterogeneity in the data. Future research could attempt to look at correlations between tools that measure 'health literacy' skills that are more similar to each other. For example, scores on passage-related items could be correlated with scores on the TOFHLA (not used in this study because it has not been adapted for the Canadian context): both test for understanding skills (broadly speaking). In addition, task measures need to reveal levels of health literacy along a continuum within each skill.
Self-report measures versus task-performance measures
In line with the demographic characteristics of the sample, participants believed themselves to be fairly health literate. However, no correlation was found between the self-report sum scale and the task-performance items (REALM and reading passages). The lack of correlation suggests that the different types of items may not be measuring the same construct, but it does not suggest that self-report items are inherently less 'valid' than task-performance items (Chan, 2009) . In busy clinical settings, a few self-report items may be more practical than task-performance tests such as the REALM. However, such self-report items would first need to be developed and tested, as for task-performance items.
The higher level of self-reported health literacy in this study also differs from the reported 88% of Canadians who do not have adequate health literacy skills (Rootman and Gordon-El-Bihbety, 2008) , especially given the evidence that older adults may have lower health literacy (Institute of Medicine, 2004) . This disparity may be due to one or more of the following-the measurement of different constructs, the use of different measurement scales and units, and sampling bias (the older adults in this study were generally well-educated).
Correlations of sum scores with demographic variables
The correlations between sum scale scores (selfreport, passages) and demographic variables were few and weak. Although these findings are not remarkable, they do support the existing evidence that some demographic variables [income, education, age (negative correlation)] may correlate with health literacy (Institute of Medicine, 2004) . As more discriminating items of health literacy become developed, it would be interesting to see how well they correlate (discriminate) with demographic variables.
Limitations
Our study has limitations. First, health literacy as a construct is still not well defined. Second, although we did develop a possible operational definition of health literacy, our task-performance measures only assessed reading skills because of the lack of well-validated measures of other skills such as oral communication. Third, our sample was largely a convenience sample. Our participants were more educated and may have had higher health literacy skills than the general seniors' population. Therefore, the findings from this study cannot be generalized to the larger seniors' population nor to other adults.
CONCLUSION
If, as health researchers, we are to continue with our claims for the negative results of low health literacy, we need to clarify what exactly we mean. Measurement tools are particularly important to test hypotheses and evaluate programs on health literacy. These tools are, in turn, founded on frameworks of health literacy that are too often not completely explained. Our study makes a contribution in exploring the complexities of measuring health literacy skills.
Health literacy is a construct that needs further attention lest the research and interventions undertaken in its name run ahead of our conceptual understandings.
